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In the view of many authors (e.g. ULRICH et al. 1979) soil acidification is 
one of the main causes for the forest damage to be observed in Central Euro- 
pe. If soil acidification has taken place, the herb layer, a sensitive indi- 
cator of habitat conditions, ought to show a reaction. It is thus the aim 
of our investigations to discover whether and to what extent changes are ta- 
king place, and whether these changes can be correlated with stress parame- 
ters in certain circumstances. 


The methods used will be listened merely by headings for reasons of space: 
reference should be made to the studies which have already appeared to date 
(NEITE & WITTIG 1985; WITTIG et al. 1985) and to coming publications for a 
more detailed explanation. The following methods have been used within the 
scope of the project described here: 

-repetition of phytosociological releves from previous years; 

-comparison of soecies combination and of mean indicator values (for the in- 
dicator value method, see ELLENBERG 1979); 

-detailed mapping of vegetation in the stem flow area of beech trees; 
-comparative soil analyses in the stem flow area of beech trees and in the 
centre of beech forest stands. 


The repetition of 44 phytosociological releves of the millet grass-beech fo- 
rest of the Westphalian Bight produced the following results (for a detailed 
account, see WITTIG et al 1985; WITTIG 1986): From 1976 to 1983 acid, nitro- 
gen and humidity indicator plants have increased in the herb layer. The in- 
crease reaches a lower extent in the latter two groups than in acid indica- 
tors. It is possible to disregard light indicators in this respect, as the 
licht indicator value applies to flowering and fructiferous specimens; how- 
ever, only stunted individuals were found in the forests investigated. In the 
mean average indicator values, only the reading for soil reaction has chanced 
significantly: using an unweighted method of calculation, an average reduction 
by 0.29 units may be noted. 


Of the two bio-indicator methods used, the indicator value method is consi- 
derably more reliable and thus more informative than a consideration of in- 
dividual indicator species, as an accidental overlooking of species, which 
cannot be ruled out even among experts (cf. TOXEN 1972), as WITTIG et al. 
{1985) have been able to show, does not play a role in stands which are rich 
in species. 


The investigations by TREPL (1982) show that forest communities are very con- 
servative in terms of their combination of species: They do not react to 
usual annual fluctuations of habitat conditions, but only change their combi- 
nation of species when a development has taken place in the same direction 
over years. In contrast to e.o. the situation in soil pH measurement ‚the pre- 
sent results thus permit not only the conclusion that site conditions were 
apparently more favourable for acidophilic species in 1983 than in 1976, but 
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it is also possible to show a trend: between 1976 and 1983, a favouring of 
acidophilous species took place in the millet grass-beech forest inthe 
Westphalian Bight. 


Many individual causes, or a combination of such causes, can be responsible 
for the acidification of soils, e.g. natural ageing processes of the forest 
ecosystem, leaching of nutrients, climate, forest resources manegement, im- 
missions (“acid rain"). If the latter are involved, the sgil at comparable 
sites ought to be more acid at locations with increased H'-deposition than 
at sites with lower H -deposition. This leads us to the investigations made 
in the area around the trunk of Fagus sylvatica. 


In recent times,the area around beech trunks has been described as a speci- 
al site by numerous authors (see bibliographical symmary in JOCHEIM 1985). 
The majority of authors detects a clearly higher H’concentration in the soil 
solution for this area over that in greater distance from trees. Further- 
more in several beech forests of Middle Europe an increase of acid indica- 
tors was reported (GLAVAC et al. 1970; WITTIG & NEITE 1983; JOCHEIM 1985), 
whereas base indicators generally avoid this micro-site. 


Investigations in the millet grass-beech forest indicate that a reduction 
in pH in the area around the trunk canalso be detected in this forest com- 
munity, and that the results measured are reproduceable: approximately the 
same ph values and differences between stem flow area and "normal" forest 
soil were found in 1983 as in 1984 (BALLACH et al. 1985). 


As for deposition, it is known that the area around the trunk represents a 
site supplied with a volume of rainwater approx. 5 times higher than the 
"normal" forest soil (EIDMANN 195°), and that the water running down the 
trunk has a lower pH than that dripping from the crown of the tree (Table 1 
in JOCHEIM 1985). With the aid of the flow of elements published by MATZNER 
et al. (1982), JOCHEIM has calculated for the Solling Forest (period 1969- 
1982) a 23-times higher deposition rate of H ions in the area effected by 
stem flow than on "normal" forest soil. 


The occurrences of acidification in the stem flow area described above 
could be either"from natural causes", i.e. caused by the beech itself, or 
alternatively be the consequence of higher acid deposition due to immis- 
sions, or stem from both causes. The observations made by TOXEN (1977) 
support a natural thinning with associated acidification of the site. The 
known fact that soils in areas with heavy rainfall suffer a more rapid im- 
poverishment in nutrients than those in areas with less rain fall also con- 
stitutes a possible explanation for the phenomena observed. Finally, the 
beech tree could itself be responsible for the acidification by excretion 
of acids via bark. 


If the theory of natural causes for trunk acidification is correct, it 
should be possible to detect such a phenomenon in all areas of growth of 
Fagus sylvatica. If acid rain is the cause, it should only be possible to 
detect the appropriate phenomena in areas with a high rate of acid deposi- 
tion. In order to answer the question of causes for the peculiarity of the 
stem flow area, Fagus sylvatica forests were therefore investigated in 
Spain, Italy, Greece and Hungary; even without the existence of detailed 
recorded data, it is possible to assume on the basis of the economic struc- 


ture and prevailing wind directions alone that the areas investigated in 
Southern Europe are less influenced by acid deposition thanCentral Europe. 


Whereas all studies available from Central Europe testify both to a drop 
in pH and to a change in the herb layer in the area around the beech trunk, 
no observations of any significant differences in soil pH between stem flow 
area and "normal" forest soil could be made in Spain, Italy or Greece, nor 
were there any signs of an increase of acid indicators in the trunk base 
area. It was possible to detect a marked reduction in pH in the stem flow 
area in the Hungarian Bükk Mountains, but no acid indicators were to be 
found. The findings, together with those made by other authors,are entered 
in the map of Europe shown in Fig.1. Table 1 shows examples of comparisons 
between soil pH of the stem flow area and of "normal" forest soil of South 
Italian and of German Beech Forests. 


Table 1: pH of the top soil layer (0-5cm) of "normal 
forest soil and of the stem flow area 


pH (CaCl) of the upper soil layer (0 - 5 ca) (CaCI2) of the upper soil layer (0 - 5 ca) 
in some beech forests of the F.R. of Germany in sose beech forests of South and Middle Italy 
"normal" sten flov "normal" sten flow 
vage forest _ soil area ces forest soil 
Teutoburger 5,4 29 Foresta Usbra 5,24 
wald 55 28 (Apuglia) 5. 
48 2,3 6,82 
43 29 55 
44 28 5,85 
48 3,0 5,52 
5,0 3,0 rice in Rippar-£unopr 15 
48 29 SOIL PH OF STER FLOW 5,82 
5,0 3,0 AREA 1S ALWAYS LONER 6,60 
44 2,9 Tran THAT ot “wonm” 6,03 
— FOREST SOIL. THERE is 
Westfälische 5,3 3,0 no Steniricant oirre- rates meta “475 sa 
ee 52 28 RENCE in Soure AND vale: um 5,02 
65 3,4 ‘ope trary ja 1a 
55 3,3 mS 4,70 5,05 
62 30 5,5 4,04 
58 3,0 43 42 
nr E Parco Nazionale 7,18 6.5 
Spessart n 2 ress Ne ka = 
38 28 6,70 6,22 
3,8 3 6,73 6,51 
a 32 7,2 72 
73 33 7M 75 
75 3,1 6,2 7.0 
va 32 6,56 6,09 
? 7,04 744 
= ” 69 Pe 
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Fig. 2: Current state of knowledge on the extent of occurrences of 
acidification in the stem flow area of beeches in Europe 
(France, Greece, Hungary, Ireland, Italy, Spain: own in- 
vestigations; Austria: GLATZEL et al. 1983; Corsica: GLAVAC 
et al. 1985; Germany: own investigations, and GLAVAC et al. 1970, 
KOENIES 1982, JOCHEIM 1985; Switzerland: FLÜCKINGER et al. 1984). 
The natural area of Fagus sylvatica is marked by dotted shading. 
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